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INTRODUCTION
Over the last several decades, land managers have become increasingly interested in impacts naturalized nonnative plants have on natural and managed ecosystems. In some areas, naturalized non-native plants are prized in the landscape because they are considered useful (Cheatham et al. 1995) . However, in many cases, these plants are unwanted because they have had a demonstrably negative effect on landscapes by forming monocultures, excluding native plants, or changing ecosystem functions and/or processes. Such disruptive non-native species are termed "invasive." around the globe (Dickens 1974; Falvey et al. 1981; Holm et al. 1977) . Taxonomists recognize several varieties of L cylindrica (major, africana, europa, and latifolia) (Hubbard et al. 1944; Santiago 1980) . Two species generally are recognized as problematic in the United States, particularly in the southeast: cogongrass and a closely related new world species, Brazilian satintail, Brazilian bladygrass, or silver plume (Imperata brasiliensis Trin. # IMPBR) (Bryson and Carter 1993) . Recent study (Hall 1998) , however, has suggested that these two species are, in fact, one, with cogongrass believed to be a foreign genome of satintail that behaves more aggressively than the native genome of this species. Cogongrass comprises most of the recorded infestations, especially in southern Alabama, Georgia, Louisiana, and Mississippi and throughout Florida , and Brazilian satintail has been reported to be invasive in Alabama, Florida, and Louisiana (Allen 1974; Allen et al. 1991; Lelong 1977) . Cogongrass is also predominant in Southeast Asia, Australia, China, Japan, and the Philippines, as well as East Africa. Variety africana is found in West Africa. Variety europa is found in the Mediterranean and Central Asia, and var. latifolia is found in northern India. Varieties of L cylindrica are distinguished by chromosome number (var. major 2n = 20; var. europa 2n = 40; var. africana 2n = 60) as well as morphological differences, such as size of culms, leaves, and inflorescence or texture and width of leaf blades (Hubbard et al. 1944; Santiago 1980 Thus far, the most effective cogongrass management practice employing herbicides is evenly split application of 4.5 kg/ha glyphosate and 2.2 kg/ha imazapyr (Willard et al. 1996 ). These application rates were greatly improved by preapplication discing (10-15 cm) to break apical dominance and promote new leaf growth and by postapplication discing to incorporate herbicide in the soil.
Response to Nonchemical Manipulation. Discing alone has not been effective for cogongrass control although some biomass reduction was reported (Gaffney 1996; Willard 1988) . Shallow tillage fragmented rhizomes, causing only short-term growth reduction and subsequent strong shoot growth. Although continuous discing may be effective in controlling cogongrass over the long term mechanical manipulation of this type is neither practical nor feasible in many areas, particularly in natural areas not completely dominated by the grass.
Integrated Management. An integrated management strategy using all available methods of control is needed to manage cogongrass effectively . If the ecological niche created after cogongrass removal is not filled with other plant species, cogongrass will reinvade. Reliance on a single means of control generally will result in failure to manage cogongrass effectively. Integrated management, including burning, tilling, mowing, and chemical and cultural control, can increase the likelihood of cogongrass suppression. Removal of old growth and dead biomass by burning or mowing has two benefits. First, rhizomes are forced to reallocate starch storage reserves to produce new shoot growth, thereby weakening the rhizomes. Second, removal of the substantial biomass improves other management practicestillage operations are more effective. A combination of discing followed by application of imazapyr, glyphosate, or both may provide greater than 90% control. Herbicide application to the flush of new plant tissues maximizes absorption and results in greater efficacy. Imazapyr applied to regrowth after burning was as effective as imazapyr combined with discing. Furthermore, if treatments are timed correctly (October/November) the rhizomes may be even stronger photosynthate sinks.
After suppression of cogongrass, the establishment of desirable plant species is essential for long-term control of cogongrass. The strategy is to replace cogongrass, not temporarily remove it. If a replacement plant species cannot occupy the site released after cogongrass suppression, cogongrass will simply refill the niche. Gaffney (1996) found that common hulled bermudagrass [Cynodou doctylon (L.) Pers.] and hairy indigo (Indigofera hirsuta Harvey) in combination with glyphosate or imazapyr, respectively, grew vigorously and remained free of cogongrass for up to 2 yr after seeding. Success of species establishment depends on tolerance to the herbicide, the system, soil type, and other factors. Other replacement species have yet to be identified and tested.
When invasive plant species cause problems over large geographic areas and affect low-maintenance and 
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